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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a device having 
good characteristic of black display, high contrast, at low 
cost and showing stable performance by comprising one 
substrate having a part of angled shape and making the 
angled shape a polygonalicone or<circular::cone'. 
SOLUTION: An angle-shaped pattern is formed on a 
whole surface of a resin thin film 3 formed on a glass 
substrate 1 by a replica method. The highest part 5 of 
the angle is equivalent to the vertex of a quadratic cone, ^ 
the lowest part of a bottom is equivalent to the base of 
the quadraticicone and fourslopesiexistiora quadratic 
eonei?An ITO thin film 7 is evaporated on the upper 
surface of the thin film 3. Since a reflected light beam is 
reflected in four directions, the intensity of the reflected 

light becoming a noise per unit solid angle is lowered. Since no difference of beams between 
the vertical direction and the lateral direction exists, the image performance of a liquid crystal 
cell and reflection type LCD have no difference between the vertical-and lateral directions. 
When the vertex of the angle is somewhat rounded and the beam is reflected to the front face 



of a schlieren optical system, since the area of the vertex is minimum, the deterioration of 
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black display is minimized. 
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